Yosemite National Park

Resources Management and Science
Vegetation and Ecological Restoration

NVASIVE PLANTMANAGEMENT
PROGRAM2020 WORK PLAN

Invasive plant management in Yosemite National Park is based upon Integrated Pest
Management, practical experience and the best available sciéimeork plan summarize
2019 invasive plantnanagement efforsnd describesontrolactions proposed f&02Q

Comments are welcome. Please address comments to:

Invasive Plant Program

Vegetation and Ecological Restoration

Division of Resources Management and Science
Yosemite National Park

P.O. Box 700

El Portal, CA95318

PhoneGarret Dickman(209) 3793282
Email: garrett_dickma@nps.gov

For more information about invasive plaatsd their managemeint Yosemite, please visit:
http://www.nps.gov/yose/naturescience/invagents.htm
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INTRODUCTION

The Invasive Plant Program(IPP)d O Qsltofdiotéct9 | OAT EOA . Adverkel A1l 0 AOE
natural and cultural resources fromdegradation by non-native invasive plants 917 OAT EOAS C
vegetation constantly changes due to human or natural disturbance and the many human

vectors that introduce nonnative invasive plans. New invasive plant species and

populations are foundand treatedeach yearLimited operational resources forinvasive

plant control make it critical that treatments are efficient and effective and guided by an

annual strategic work plan.

Invasive plant management in Yosemite National Park directed by the 2010 Invasive
Plant Management Plan Updaté€010 IPMP)and the 2008 Invasive Plant Management
Plan (2008 IPMP) Both publications are available at
https://www.nps.gov/yose/learn/management/invasive.htm

Management actions are based upon integrated pest management (IP&ementsthat
include prevention, inventory, prioritization, treatment, monitoring, research, education,
and outreach The IPM processncludes manual, mechanical, biologicatbhemicaland
cultural treatment methodsto ensure that the most effective tools are used to protect
resources, while posing the least possible impact to people atige environment.

REVIEWPROCESS

All invasive plant managementactivities are underongoing internalreviewby9 I OAT EOA S O
Division of Resources Management and Science as welbéiser park divisions. External

consultation with stakeholders, such asAmerican Indian tribesand groups also occurs

throughout the invasive plant managemenplanning and implementationprocesses

Each yearmanagersdevelop appropriate invasive planttreatment strategies for each
infestation. The treatment method for a paticular locality depends on the species, plant
phenology OOACA 1T £ A pandthe@d@ibility Bfm&thodskdoivilto be
effective and permitted under the IPMPA range of site-specific considerationsare taken
into accountwhen selectingappropriate treatment methods. Site-specific considerations
may include, but are not limited to:

Location Treatment

Wetland and riparian Treatment performed in consultation with wildlife ecologists
ecosystemg(including the where necessaryMost areasare treated using aquatic herbicides
bed and banks of Wild if mechanicalmethods are determinedto beineffective.

and Scenic Riverk
Herbicides may be usedor high and medium-high priority

UEIEETTEY EEOEEie speciesif other methods are determinedto beineffective.
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Archeological sites
American Indian
traditional use areas

Designatedwilderness

Private in-holdings

Concessionairdand
assignments

Special status plant
habitat

Wildlife species of
concernand associated
habitat

Control near archeological resources conducteith consultation
with the Branch o Anthropology and American Indian tribes and
groups.

Control near traditional use areascarried out in consultation

with the Branch of Anthropology andAmerican Indiantribes and
groups.

The minimum appropriate tool will be used to control invasive
species Herbicide use is allowedif it is determined to be the best
tool following the programmatic minimum requirements
analysis Otherwise, manualor mechanicalmethods are used.
Qutreach, assistanceandtOAAOI AT O xEOE 1 AT
permission.

Concessionaires areesponsble for treatment of invasive plants.
NPSstaff coordinateswith the concessionaireto treat high
priority invasive plants following site-specific considerations
Control near special status plant populations conducted in
consultation with botanists in the Branch of Vegetation and
Ecological Restoratiorduring planning stages.

Control near habitat for species of concern conducted in
consultation with wildlife ecologists during planning stages.

4=

FIGUREL TREATMENT OHIMALAYAN BLACKBERRMW COOKS MEADOW, BEBMITE VALLEY

Yosemite National Park consu with seventradition ally associatedAmerican Indian tribes
and groupsto ensurethere areno adverse effecs to historic properties of cultural or
religious significance including traditional use areasInformation sharing and project
planning will continue in consultation with American Indian tribesand groupsthroughout
the planning and implemenation of the 2020 field seasonto ensure that concerns are
properly addressed and that management recommendations are fully considered
Information sharing includes notifications, meeting and field visits, and this annual work
plan, which outlines locations, approximate dates, and methods for invasive plant
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management activities proposed for the2020 season In response to tribal comments and
recommendations, teatment modifications may include using herbicide in lieu of
mechanical treatmerts around archeological sitego avoid soil disturbance or using
mechanicalrather than herbicide treatments in traditional gathering areas
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SUMMARY OF2019 WORK

PREVENTIONOQUTREACHANDEARLYDETECTION

Yosemite focuses onive major early detection and outreach programs

Public outreach
Volunteer program
Equipment inspection

Weed-free sand and gravel

= =2 4 -4 -2

Early detection, rapid response

PUBLIC OUTREACH

Invasive plant managers communicate with visitorslocal communities, and otherland
managers The invasive plant website http://www.nps.gov/yose/naturescience/invasive -
plants.htm provides abundant information appropriate for both visitors and other land
managers Additionally, the invasive plant crewoffers consultation andtreatment
assistancefor park inholdings and park neighbors

\ 3
A XA 1) NN
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FIGURE2 VOLUNTEERS REMOVINEJLLTHISTLES IN YGEBMITE VALLEY
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VOLUNTEER PROGRAM

Volunteers are an essential component of the Yosemite Invasive Plant Progrdfigure 2).

In 2019, 1037 volunteers from 66 groups contributed 9566 hours towards invasive plant
control. Volunteers focused on a removing invasive plants around revegation areas, pulling
invasive plants, and collecting native plant seedtvery volunteerreceivesan overview of
invasive plant managementnd training in the most effective treatment methodsefore
participating .

EQUIPMENTNSPECTION

EDS ARE NOT TRARORTED INTO THE

The Invasive Plant Programcollaborates with the Divisions of Facilities Managementand
Project Managemento inspect all incoming heavy equipmen{Figure 3). Prior to these
inspections,heavy equipmentwas a major source of invasive plant propaguleNow, most
contractors fully comply with this program and few pieces of equipmenéare denied access
to the park eachyear.In 2019, over 90 pieces of heavy equipment were inspected. These
inspections remain an important and cost effective program to prevent the introduction of
invasive plants.

WEEDFREESAND AND GRAVEL

Non-native plants can beintroduced by imported sand and gravelaggregate) To prevent
invasive plantintroductions, resource managers inspect quarries for invasive plants and
work with quarry operators to treat them before the material is brought to the parkin
2019 staff inspectedthree quarries involved with the weed free aggregate program
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EARLY DETECTION, RAPRESPONSE

Invasive plant management has the highest probability of success when populations are
found in the early stages o&n infestation. Every year a population is left to expand
uncheckedit becomesmore difficult to control and has a greaterimpact to native plant
communities. Additionally, the financial costof treatment increases exponentially. As such,
resource managerensure that newpopulations of invasive plantsare discoveredearly and
treatment is performed soon thereafter.

i

FIGURE4 BIOLOGISTS COLLEGPS DATA THATIS CRCAL FOR A SUCCESSHFINVASIVE PLANT
MANAGEMENT PROGRAMERE BIOLOGISTS BVEY MEDUSAHEAD INCKERSON MEADOW.

Within the past threeyears, g¢aff found three newnon-native species to the prk including
salt cedar(Tamarix ramosissimain the Grand Canyon of the Tuolumnéyuffalobur
nightshade (Solanum rostratun) at Badger Pass, and reed canary graf3halaris
arundinaceg in Yosemite Valley. Salt cedar is highly invasive in riparian areas and is
known for its ability to alter habitats. Reed canary grass igative to other parts of
California, but is highly aggressive in riparian habitats.

Notable range extensions of invsive populations includemedusahead Elymus caput
medusaé barbed goatgrass Agilops truincialig) in Foresta Additionally, bull thistle was
found at Tuolumne Meadows, a new elevation record.

Ackerson Meadow, a new additiono the park, will continue to be surveyed extensivelyand

treated primarily for velvet grass and medusa headh 2020. Other novel invasive species
will continue to be mapped in Ackerson Meadow.
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PRIORTIZATION

Currently, 291 non-native plant taxa occur in YosemiteWhile many of thesenon-native
plants do not pose a threat to park resources, some narative plants (also known as
OOO0AT O&I Oi AO OPAAEAOG6Qq EAOA OEA bl OAT OEAI
resource availability, trophic structure, ecosystem productivity, and/or ratural disturbance
regimes(D'Antonio et al. 2009 . Program managers used three main characteristics to
determine the priority order for invasive plant control: 1) current impacts on park
resources?2) potential threat on park resources and3) feasibility of control. Program
managers assigned a lovpriority ranking to species thadid not meet at least one of the
following criteria:

F Present on the California Department of Food and Agriculture (CDFAjst of
Noxious Weedgq Schoenig 2009

E Present on the California Invasive Plant Council (GH#PC) list of Invasive NorNative
Plants that Threaten Wildlands in California (CallPC 2006)

E Present on the U.S. Geological Survey (USGS) AliemtPHpecies Threat Assessment
for Yosemite(Gerlach et al. 2003

Many of these low priority non-native plant species are restricted to disturbedareas such
as road corridors, campgrounds and parkingreas, and do not appear to be spreading into
natural areas. Other lowpriority species are so widespread within Yosemite and
surrounding areas (e.g.someMediterranean grasse$ that control is not feasible.

SPECIESREATMENT SUMMARIES

There are1578 gross infested acreof non-native plants documented in the park Over255
acreswere treated in 2019and 1030 acres were surveyed As follows are the treatment
summaries for high and mediumhigh priority species.

YELLOWSTARTHISTLE(CENTAUREA SOLSTITI8)

Oi

AAE ZEAT A OAAOT 1T AdAdGtamnilious &0 halléngiry prbjexd tgeO AT 6 O

treatment of yellow star-thistle in El Portal. This infestation grows in difficult terrain with
steep slopes thatequire the use ofropes by treatment crewsfor fall protection. Park
personnel treat infestations in cooperation with neighboring land ownerssuch as the USFS
and private landowners. In 2019, crews treated 0.29 gross infestedacresof yellow star-
thistle on NPS landinvasive plant crews covered many previously known yellow star-

thistle infestations within park boundaries and expandedreatment into new areasoutside
the park. After several years of treatmentyellow star-thistle density has undergone drastic
reductions since treatments begarn(Figures6 & 8).

HIMALAYAN ANDCUT-LEAFBLACKBERRYRUBUS ARMENIACUS BNR. LACINIATUS
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Crewstreated 2.84 canopyacresof non-native blackberry in 2019. By implementing
effective control techniques,Yosemite has reducedhe population in Yosemite Valley by
93% since 2009(Figure 7).

Crews completedtreatment of many accessibleblackberry infestations in Yosemite Valley
and Hetch Hetchy Large treatments were completed ithe Lake Eleanor areaBackpack
sprayerswere usedto treat infestations in most areas butthe (@ut and dalmethod was
employedin sometraditional use areas and around rare plant species (Figurg).

WALL HAWKWEEDHIERACIUM MURORUM

Wall hawkweed was not known to occur in California prior to the discovery of this
population in 2010. Wall hawkweed was foundat the Tacoyahousing areaand near the
Ahwahnee Hotelin Yosemite Valleyand a 1/10t acre wastreated in 2019.

BULL THISTLE(CIRSIUM VULGARE

Volunteers and stafftreated 3.25 canopy acres obull thistle . Bull thistle is found in
Yosemite Valley, Wawona, designatéd/ilderness, andin somerecently burned aress.
Crews also treated large, dense populations of bull thistle in the Mariposa Groaed over 9
canopy acresn the Meadow Firefootprint (Figures8 & 9).

SPOTTEIKNAPWEED(CENTAUREATOEBE

Crews conducted follow up surveysand treatmentin an ongoing effort toextirpate spotted
knapweedin Foresta.ln 2014 surveyors found severalarge, previously unknown
populations. These discoveriegprompted managersto reevaluatetheir methodsand begin
treatment of this specieswith aminopyralid in 2015. Herbicide treatments increasethe
effectivenessof control efforts by targeting smalland difficult to seeseedlingsof invasive
plants that surround larger individuals and by providing better control. In 2015, asingle
individual was found alongthe Mist Trail, one ofthe most heavily usedtrails in the park.
Another individual was found in Yosemite Valley near the El Capitan Picnic Area in 2016.
Anindividual was found by the NPSWarehousebuilding in 2017.

OXEYBDAISY(LEUCANTHEMUM VULG¥E)

Orews treated 0.02 gross infestedacresof oxeye daisyin Big Meadowand Forestawith
aminopyralid in 2019. Three individuals of oxeye daisy were found byhe golf course in
Wawona and one was found in residential Wawone 2018.

VELVET RASSHOLCUS LANTUS

Velvet grass infests hundreds of acres of Yosemite meadawsis year, Yosemitestaff

treated Velvet grass at Merced Lakeith imazapyr. Theisolated Merced Lake population is

13 miles from the nearest road farther into the wilderness than any other high-priority
Pagell



invasive plantand 2000 feet higher thanthe closestpopulation. Control efforts for Velet
grass using glyphosatejn 2019 consisted of treating 6.88 canopy acresThese areas
included treatment at Hodgdon Ackerson meadowand Yosemite Valley

CHEATGRAS&8BROMUS TECTORUM

Cheatgrassis a major invader ofthe foothill woodlands and is spreading into new areas
within the park. Park staff are collaborating with the U.S. Geologic Survey (USGS) on
effectiveness studies forcheatgrass control.

In 2019, Cheatgrass and other annual invasive grasses were treated in select areas in

coordination with other projects. Annualinvasive grasses were treatedat restoration sites
in Yosemite Valley andalong roadsides in El Portal to reducéhe potential for fire ignitions.

TREATMENT EFFECTIVENSS

FIGURES INVASIVE PLANT PERNNEL COMPLETE TREATWNT OF BLACK SFHGS INFESTATIONSSING
CUT AND DAB TECHNI@S. PHOTOS FROM LEFD RIGHT ARE BEFOREIREATMENT, THE APRCATION
PROCESS AND AFTERNMEGVAL

TREATMENT HISTORY BHRIDS

Yosemite invasive plant managers trackthe volume and locationof herbicide use Figures 6
and 7 show the herbicide volume of aminopyralid and glyphosateapplied within Yosemite
since theprogram began using herbiciden 2009. These are the two most commonly used
herbicides.Figure 9 shows the volume of the other four herbicides, imazapyr, met$uron,
rimsulfuron, and triclopyr, used in Yosemite from 2010 to present.
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The figures show for both Himalayan blackberry and yellow star-thistle the number of
gallons of herbicide increased from 2009 to 20Q andbegan todecrease by 2012This
decrease is attributedto treatment successover time, andfurther decline continues. The
decline due to treatment successs also observed when examining the number afanopy
acres treated oversevenyears (Figure8). Canopy acres are the combinedrea of the
individual plants without including spacebetween plants. Note the vertical axes are
different on all graphs as aminopyralid is a more concentrated formulation than
glyphosate

While the number of acres treated decreased from 2010 to 2@] the amount of area
surveyed by invasive plant crewsncreased consistently from 2009 to 205. As treatments
of Himalayanblackberry and yellow starthistle are successful, there is more time available
for other invasive plant treatments, illustrated by the increase of all other species treated
(Figure 8).

At the peak of the Himalayan blackberry infestation, 130 canopy ag®f Yosemitewvere
infested, of which 100 acres were in the Merced River corridor. Today, we believe there are
less than6 canopy acres left in the Merced River corridoiRigorous, comprehensive
treatments havereduced theHimalayanblackberry population by 93% in ten years.

0.80 |
0.70 1 Bull thistle
= .
2 0.60 - Oxeye daisy
-8
= Yellow star-thistle
5 0.50 -
= All other species
2
2 0.40 -
£
E 0.30 -
(%]
=1
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® 0.20 -
U]
0.10 -
0.00 - T 1 1 1 1 f T f f 1
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Year

FIGURE6 THE AMOUNT OF THE HRBICIDE AMINOPYRALIDSE FROM 2009 TO 2@ IN YOSEMITE.
AMINOPYRALID WAS USEPREDOMINANTLY ONELLOW STAR THISTLBULL THISTLE, AND (&YE
DAISY. HIGH DOASGEAS USED IN 2010 ANR0O11 (ABOUT .75 GALONS) AND THAT HAS BBRPPED TO A
LOW IN 2016 TO APPRXIMATELY .05 GALLONS
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Gallons of Glyphosate Concentrate applied
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FIGUREr THE NUMBER OF GALLGNOF THE HERBICIDBLEPHOSATE USED FROMNO09 TO 2018
IN YOSEMITE. GLYPH®SE IS USED PREDOMANITLY ON HIMALAYAN IRD CUTFLEAVED
BLACKBERRWITH PEAK APPLICATIR OF THE HERBICIDENI2010 WITH ABOUT 335ALLONS.
VELVET GRASS HAS BEERRGETED 6R TREATMENT WITHINHE LAST FEWEARS SO THE
AMOUNT APPLIED RISHROM ZERO GALLON® A RECENT HIGH QRJST OVER GALLONS IN
2018.
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FIGURES THE NUMBER OF CANOMCRES TREATED FROMO09 TO 2019. THE PRIMARY INCREASIN
OTHER GRASSES TREATEN 2018 IS MEDUSAHADAFTER THE ACQUISIDN OF ACKERON MEADOW TO
THE PARK.

Gallons herbicide applied
[¥5]

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Year

s |T@Zapyr = Rimsolfuron — ssss=Triclopyr e Metsolfuron

FIGURE9 THE NUMBER @FALLONS USED SINCEOZFORTHE HERBICIDBSAZAPYR, RIMSULFUWRO
TRICLOPYR, AMETSULFURONAZPYR AND METSURBIN ARE PRIMARILYEDSN TREATMENTS
OF ANNUAL AND PERBENGRASSERHE VOLUME OF USA$GES INCREASED A& PROGRAM
SHIFTS FOCUS FROMARNG BLACKBERRD AIRLLOW STARIISTE TO OTHER SPECIES.
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MANUALTREATMENT VERSUS RBICIDE TREATMENT LACKBERRY

Prior to 2009, Himalayan blackberrywasmanually and mechanically treatecand onlyin
easily accessible sites in Yosemite Vall€ligure 10). In rocky and remote terrain, it isnot
possible tomanually remove blackberry roots effectively.Manual methodsinvolve heavy
soil disturbance and major impacts to native vegetatioand underground cultural
resources After years ofexhaustivetreatments and retreatments ofblackberry in Yosemite
Valley,thesesites were often recolonized by new invasive plants, such as bull thistle and
velvet grass Trial plots that compare herbicide useand manual hand removal show
herbicide treatments foster better and more rapid native species recovery.

FIGUREL0 BEFORE (TOP) AND AFRE(BOTTOM) PHOTOPOME OF MECHANICAL TREMENTS
(LEFT) AND HERBICIDEREATMENTS (RIGHTPN BLACKBERRY. AFTEBOTTOM) PHOTOS
WERE TAKEN ONE YEAMR-TER TREATMENT.
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